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(54) Internet protocol-based mobile telecommunications networks 



(57) When a mobile 20 based in a mobile telecom- 
munications network 1 2,13,1 4 providing IP based voice 
and multimedia services visits another network 
56,62,64 , on registration of the visiting mobile, the 
home network sends to the visited network at least one 
Redirection Criterion which the visited network uses to 



decide on a per call basis whether to set up a call to or 
from the visiting mobile or to request the home network 
to set up the call. One Redirection Criterion is whether 
the visited network supports CAMEL. Another Redirec- 
tion Criterion can be a series of call related criteria, such 
as short code dialling. 
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Description 

[0001] This invention relates to improved Internet Protocol-based (IP) mobile telecommunications networks, espe- 
cially to networks having improved facilities for a mobile terminal which visits a network different from its home network. 
[0002] As the use of mobile telecoms increases, networks are becoming less homogenous, with some network op- 
erators offering specialized services which others do not. A mobile user with a sophisticated home network may wish 
to utilize the same services even when visiting another network, e.g. in another country. 

[0003] An obvious solution is for all calls from the visiting mobile to be routed to the home network for call set-up 
signaling and service provisioning, with only the call traffic remaining in the visited network, but if a visiting mobile 
makes a local call, the "tromboning" of signaling to and from the home network can place a substantial burden on 
international lines. Further, if an emergency call is to be made, the long signaling route prevents a rapid set-up of the 
call. Yet further, the home network would in these circumstances need information about the visited network to permit 
call set-up. 

[0004] One arrangement by which IP based multimedia services can be provided to a roaming mobile is the Intelligent 
Network platform known as Customized Application Mobile Enhanced Logic (CAMEL), which is GSM (Global System 
for Mobile communications) specific. CAMEL copes with roaming subscribers in another network which also supports 
CAMEL by sending a marker know as the CAMEL Subscription Information (CSI) to a visited network. If the criteria in 
the CSI are met, the visited network shall request from the home network, advice as to how the call needs to be handled; 
the home network then instructs the visited network as to how the call is to be completed. However, not all networks 
support CAMEL, so communication of CAMEL data does not fully solve the practical problem of serving a roaming 
mobile. 

[0005] Another issue is that the architecture used for mobile services is closely equivalent to the architecture used 
for the fixed telephone network. A recently accepted arrangement is for the addition to the GSM architecture of Call 
State Control Function (CSCF) elements, which manage IP multimedia calls.. 

[0006] A CSCF in one network communicates with a CSCF in another network over an interface known as the M w 
interface, but the information to be communicated has not yet been defined. 

[0007] It is an object of the invention to provide a network in which inter-PLMN (Public Land Mobile Network) com- 
munications are defined in such a way that the flexibility of a network operator to control IP multimedia calls and other 
services is maintained, when these services are provided to visiting mobiles. 

[0008] According to the invention, a method of operating a mobile telecommunications network in which a visiting 
mobile registers with said network characterized in that, as part of the registration step, the home network of the visiting 
mobile provides to the visited network at least one Redirection Condition; 

and the visited network subsequently uses the Redirection Condition to decide on a per call basis whether the 
set-up for the call should be handled locally or handled by the home network. 

[0009] Also according to the invention a mobile telecommunications network for supplying Internet Protocol-based 
multimedia services to a visiting mobile terminal, the network having a Call State Control Function element character- 
ized in that the Call State Control Function element is arranged to receive and record at least one Redirection Criterion 
from the home network of the visiting mobile terminal, and to use the Redirection Criterion to decide on a per call basis 
whether to handle the call set-up or to pass the call set-up to the home network. 

[0010] In the accompanying drawings, the prior art is illustrated in Figure 1 , which is the reference architecture for 
a mobile telecommunications network operable by use of Internet Protocol, and in Figure 2, which illustrates a network 
model for a network-to-network IP-based multimedia or voice call. 
[0011] The invention will be described with reference to Figures 3 to 5 in which:- 

Figure 3 illustrates schematically the interchange route for messages according to the invention; 

Figure 4 illustrates registration where CAMEL is supported; and 

Figure 5 illustrates registration where a different Redirection Condition is sent 

In Figure 1, a mobile telecommunications network 10 comprises the Universal Mobile Telecom System (UMTS) 
12, the General Packet Radio Service (GPRS) 13, and an additional network 14 for support of IP-based services. 

[0012] in the UMTS 12, a Mobile Terminal (MT) 20, which may have associated Terminal Equipment (TE) 22, com- 
municates at radio frequency with the UMTS Terrestrial Radio Access Network (UTRAN) 24. The UTRAN 24 is con- 
nected through Mobile Switching Centre (MSC) servers 26, 28 to Applications and Services 28 supplied by the network; 
to Home Subscriber Services (HSS) 30 and a Roaming Signaling Gateway Function (R-SGW) 32; and to a Transport 
Signaling Gateway Function (T-SGW) 34. 

[0013] The UTRAN 24 is also connected to Media Gateways (MGW) 36, 38 and connection to the Pubiic Switched 
Telephone Network (PSTN) 42 can be made via the T-SGW 34 or MGWs38, 40. 

[0014] The GPRS 13 comprises a Serving GPRS Support Node (SGSN) 44 and a Gateway GPRS Support Node 
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46 (GGSN) which provides the bearer services for the Multimedia IP Networks 48, and with the network 14. 
[0015] The additional part of the network 14 comprises, among other features, a Multimedia Resource Function 
(MRF) 50 connected between the GGSN 46 and a Call State Control Function 56, which in turn communicates with 
the. IP Networks 48, with the R-SGW 32 through which the Legacy Signaling Network 54 can be supported, and to the 
5 Applications in Services 28. The Applications and Services include a SCP/CSE (Service Ccontrol Point/CAMEL Service 
Environment) 29 which is connected to CSCF 52. 

[0016] The R-SGW 32, the HSS 30, and Applications and Services 28 are duplicated for layout purposes in Figure 

1 , but In reality belong to the same logical element in the architecture. 

[0017] The CSCF 56 also communicates with a second CSCF 52 in another network. 

10 [0018] This CSCF-to-CSCF communication is illustrated in Figure 2. In a first, home network the MT A 20 communi- 
cates via the GPRS/UMTS A 12,13 which connects through the GGSN A 46 to the CSCF A 52 as in Figure 1 . In a second 
network supporting a plurality of MT B s 60, the GPRS/UMTS B 62 communicates via GGSN B 64 with CSCF B 66. 
[0019] The GGSNs 46, 64 communicate with each other via the IP Backbone, as do the GSCFs 52 and 56. 
[0020] When MT 20 initiates a call to MT 60, a call set-up signaling message is sent to the CSCF 52 which interacts 

15 with CSCF 56 which informs MT 60 of the call. 

[0021] Each MT 20, 60 has a signaling bearer towards the respective GGSN established by PDP (Packet Data 
Protocol) context activation. The called MT 60 checks the possibility of call set-up, including the investigation and 
decision of Quality of Service parameters, and sends the result to the calling MT 20. After call set-up, a connection for 
user data communication is established. 

20 [0022] The nature of the interaction between the home and visited network is defined by the present invention. The 
message exchange arrangement is shown in Figure 3. On registration of mobile 20 with CSCF 56, message path 70, 
CSCF 56 sends to HSS 30 an enquiry along with an indication of its capabilities Message path 98. The HSS 30 returns 
either a CSI or at least one other Redirection Condition, message path 97. 

[0023] The Redirection Condition in effect informs the visited CSCF 56 about the conditions under which call control 
25 in the visited network can be passed to the home network for service control. 

[0024] The procedure according to the invention has two stages, the first relating to CAMEL and the second being 
applicable if the visited subscriber network does not support CAMEL. 

[0025] This can be achieved through an extension of the current procedures for the identification of which version 
of CAMEL another network supports as described in Third Generation document 23.078. 

30 [0026] If the network 62 does support CAMEL, then it sends an indication to HSS 30 of the CAMEL version that it 
supports, and a CSI will be sent to and held in the CSCF 56. All calls for MT 20 are initiated by a Session Initiation 
Protocol (SIP) INVITE message, and are handled by CSCF 56 which, for each call, examines the CSI and initiates 
contact with the home CAMEL Service Environment (CSE) via a CAMEL Application Protocol (CAP) interface between 
the CSCF in visited network and the CSE in the home network if the necessary trigger conditions are met. 

35 [0027] If the network 62 does not support CAMEL, or if the MT 20 is not a registered CAM EL user, a second procedure 
applies. 

[0028] The home HSS 30 passes to the visited CSCF 56 Redirection Conditions in the form of a series of call-related 
criteria; when the visited CSCF 56 receives the criteria, it indicates which of these criteria it can support. Subsequently, 
the visited CSCF 56, on a per call basis, examines the criteria to decide if it will itself handle a call to orfrom the visiting 
40 MT 20, or whether it will pass the call handling to the home CSCF 52, message path 72. 

[0029] An example of a series of call-related criteria constituting a Redirection Condition is given in Table 1 . 



Table 1 



45 



Criteria 


Parameters 


Example Applications 


Originating based service 
Terminating based services 


- Dialled digit list (dialled number, 
length, format) or logical name list 
(based on full name, part name, 
domain... etc) 

- Service codes (basic service codes 
and basic service groups) 

-All calls 

- All calls with the exception of dialled 
number list (based on digits, length, 
format) or based on logical names list 
(based on full name, part name, 
domain ..etc) 


Short code dialling (eg 121 for voice 
mail .. etc) 

Every call (with the exception of 
emergency services numbers in the home 
network 
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Table 1 (continued) 



Criteria 


Parameters 


Example Applications 




- Service codes (basic service codes 
and basic service groups) 

- Ail incoming calls 

- All incoming calls with the exception of 
incoming number list (based on digits, 
length, format) logical name list (based 
on full name, part name, domain... etc) 
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[0030] If the visited CSCF 56 can handle the signalling for a specific call, it has the option of doing so; if it is unable 

to handle the signalling for a specific call, it will pass the set-up signalling to the home CSCF 52. 

[0031] For example, the visited CSCF 56 may be able to recognise that a network run by the Vodafone company 

uses the short code dialling of the digits 121 to indicate voicemail. If the visited CSCF 56 can handle a connection to 

the subscribers' Vodafone voicemail, it connects the call; if not, it passes the call request to the home CSCF 52. 

[0032] Naturally the criteria for originating based service, i.e. when the visiting MT 20 makes a call, and for terminating 

based services, i.e. when the visiting MT 20 is to receive a call, are different, as will be seen from Table 1 . 

[0033] One example given in the Parameters column of Table 1 is the Redirection Criterion "All Calls"; with this 

Redirection Criterion, all calls (except emergency calls) will be handled by the home CSCF 52 although the visited 

CSCF 56 will still monitor all call set-up attempts so that it can handle emergency calls locally. 

[0034] Routing of all calls via the home network is an option which may be selected by a network operator which 

wishes to have as much control of its users' services as is possible. On the other hand, an operator who does not wish 

to retain maximum control will select the option of providing as many services as possible via the visited network. Such 

an arrangement naturally improves the income flow to the visited network. 

[0035] The message exchange arrangement set out generally with reference to Figure. 3 is illustrated in Figure 4 
when CAMEL is supported by both the visited network 90 and the home network 92. Location update messages are 
exchanged with the HSS 30 in the home network 92. The exchanges Location Update 80, Attach 82, PDPContext 84 
and Establishment 86 during registration are standard. In addition, the visited network 90 sends an Update Location 
(CAMEL Phase Supported ) message, receives an Insert SubData (CSI) message, sends an Insert SubData Acknowl- 
edgement, and receives an Update Location Acknowledgement message. 

[0036] Figure 5 shows the situation when CAMEL is not supported. In addition to the standard messages, the visited 
network sends an Update Location (Redirection Information Supported) message, in place on the CAMEL supported 
message in Figure 4. 

[0037] in the inventive arrangement of deciding whether call routing should take place In the visited or In the home 
network on a per call basis, efficient use of international signalling is achieved. In addition, users with a wide range of 
services in their home network can be provided with the same services, even when roaming, and even when CAMEL 
based services are not available. 



Claims 



45 



50 



2. 



A method of operating a mobile telecommunications network In which a visiting mobile registers with said network, 
characterised in that, as part of the registration step, the home network of the visiting mobile provides to the 
visited network at least one Redirection Condition; 

and the visited network subsequently uses the Redirection Condition to decide on a per call basis whether 
the set-up for that call should be handled locally or handled by the home network. 

A method according to Claim 1 in which the Redirection Condition is an indication that the visited network supports 
Customised Application Mobile Enhanced Logic. 



55 



3. A method according to Claim 1 in which the Redirection Condition comprises at least one call-related criterion and 
the visited network indicates to the home network which of said call related criteria it can support. 

4. A method according to Claim 3 in which there are a plurality of criteria which are different for calls originating with 
and terminating with the visiting mobile. 
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A method according to Claim 1 in which the Redirection Criterion comprises the criterion All Calls for calls originating 
with the visiting mobile and All Incoming Calls for calls received by the visiting mobile. 

A method according to any preceding claim in which set-up of emergency calls is handled by the visited network. 

A mobile telecommunications network (12,13,14) for supplying Internet Protocol-based multimedia services to a 
visiting Mobile Terminal (20), the network having a Call State Control Function element (52 or 56) characterised 
In that the Call State Control Function element Is arranged to receive and record at least one Redirection Criterion 
from the home network of the visiting mobile terminal, and to use the Redirection Criterion to decide on a per call 
basis whether to handle the call set-up or to pass the call set-up to the home network. 
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